Immunoperoxidase assays were performed on 21 archived formalin-fixed, paraffin-embedded tissues from from American bison (Bison bison) with bronchopneumonia. Seven of the 21 bison had positive staining for Haemophilus somnus in alveolar exudate, visceral pleura, lung parenchyma, and chronic necrotic lesions, and H. somnus was isolated from tissues from 1 of these 7 animals. Results suggest that H. somnus is a respiratory pathogen in bison.
Haemophilus somnus is a well-documented cause of bronchopneumonia in cattle worldwide. 6, 7, 9, 10 Gross lesions include fibrinous pleuritis and variable amounts of cranioventral pulmonary consolidation. Microscopic changes associated with H. somnus infection include fibrinopurulent to necrotizing bronchiolitis and bronchopneumonia with fibrinous pleuritis, vasculitis, thrombosis, and dilation and thrombosis of septal lymphatics. 1, 2, 4 Recent research with American bison (Bison bison) indicates that H. somnus is sometimes recovered from the tonsils of clinically normal animals. 12, 13 Although Mannheimia haemolytica has been associated with bronchopneumonia in bison, 3 respiratory disease associated with H. somnus infection has not been documented in this species. This study was initiated to identify, by culture and immunoperoxidase assay, H. somnus in bison with bronchopneumonia.
Twenty-one archived cases of bison bronchopneumonia that occurred from 1995 to 2000 and for which there were formalin-fixed, paraffin-embedded tissues available were examined for evidence of H. somnus infection. Replicate sections from the original blocks were cut and processed with an avidin-biotin complex immunoperoxidase assay. 5 Tissues were stained using a rabbit polyclonal antisera against H. somnus outer membrane proteins. 5 Positive staining was observed in 7 of the 21 bison. Positive staining was primarily in alveolar regions of the lung with occasional pleural in-From the Department of Veterinary and Microbiological Sciences, Van Es Hall, Veterinary Diagnostic Laboratory, Fargo, ND 58105.
Received for publication September 19, 2000. volvement ( Fig. 1 ). Faint staining was noted in more chronic, necrotic lesions. One bison had less intense staining that was widely distributed in lung parenchyma. Because H. somnus is optimally recovered under specific medium (chocolate agar) and atmospheric (5% CO 2 ) conditions, 8,11 the original cases were examined to assess the microbiologic techniques used. Haemophilus somnus isolation was requested by the diagnostician of record in all cases. The organism was recovered from only 1 of the 7 animals with positive staining. Referring histories indicated that antibiotics were administered to 2 of these 7 bison prior to submission of tissues, possibly inhibiting recovery of the organism. Incomplete information was available on the other 4 bison. No antibiotics were given to the animal from which H. somnus was actually isolated.
The culture-positive animal was a 182-kg bull calf submitted in December 1995. A single animal from a contemporary group of 50 bison died. The producer typically purchased bull calves from several sources and commingled them for finishing and slaughter. Upon arrival at the feedlot 6 weeks earlier, the animal received levamisole and a 7-way Clostridium vaccine. Nutrition consisted of pelleted feed and hay. Gross lesions described by the referring veterinarian included severe lung consolidation and tracheal hemorrhage. Fluorescent antibody analysis of frozen sections of lung, spleen, and kidney were negative for infectious bovine rhinotracheitis virus, bovine viral diarrhea virus, bovine respiratory syncytial virus, and parainfluenza 3 virus. Culture of lung tissue yielded moderate numbers of H. somnus and low numbers of mixed contaminants. Neither M. haemolytica nor Pasteurella multocida were cultured. The organism was susceptible to ampicillin, ceftiofur sodium, erythromycin, gentocin, penicillin, spectinomycin, tetracycline, and tilmicosin and was resistant to lincomycin. Histologically, lung tissue from the culture-positive animal showed prominent expansion and filling of the visceral pleura and interlobular areas by fibrin strands, neutrophils, and red blood cells. Interlobular lymphatics were markedly dilated and contained a similar exudate. Interlobular vasculature was congested. Fibrin on the pleural surface was organized into dense mats. Approximately 50% of the alveolar spaces were filled with unencapsulated, irregular foci of fibrinopurulent exudate. Bordering alveolar areas contained serofibrinous exudate, red blood cells, neutrophils, activated pulmonary macrophages, and occasional multinucleate giant cells. Alveolar septa were moderately expanded by proteinaceous material and congested capillaries. Perivascular connective tissue was expanded by edema fluid, fibrin, and neutrophils. Vasculitis and thrombosis was not observed. Bronchioles were packed with fibrin, neutrophils, and desquamated epithelial cells.
Having established that H. somnus is a sporadic occupant of tonsillar crypts in clinically normal bison, and having demonstrated evidence of the bacterium in several cases of bison bronchopneumonia, it seems reasonable to speculate that this organism is capable of causing respiratory disease in bison. Bison exposed to certain stressors (transportation, environmental changes, inclement weather, handling) are very likely predisposed to respiratory illness such as shipping fever pneumonia. The culture-and immunoperoxidase-positive bull calf may have been exposed to inclement weather (December) and environmental pressure (feedlot crowding and commingling). Findings in this study indicate that H. somnus should be considered a potential cause of respiratory disease in American bison. Abstract. Porcine alveolar macrophages were found to be highly susceptible to the cytolytic effects of a toxin (Shiga toxin [Stx]) produced by certain strains of Escherichia coli and sometimes associated with clinical disease in pigs and other animals. In comparison with the cells that are most commonly used for Stx detection and titration in vitro (namely, Vero cells), porcine alveolar macrophages appeared to be generally more sensitive and test results could be obtained in less time. Moreover, unlike Vero cells, porcine alveolar macrophages need not be continuously propagated to ensure immediate availability. They can simply be removed from a lowtemperature repository, thawed, seeded, and shortly thereafter exposed to the sample in question. These characteristics suggest that porcine alveolar macrophages may be useful in developing a highly sensitive and timely diagnostic test for Stx. On October 7, 1999, a request was made to assist in determining the cause of illness affecting a group of 3,600 approximately 50-lb pigs. The pigs had recently been moved several hundred miles from nurseries to grow/finish facilities comprising 3 separate buildings (1,200 pigs/building) at the same site. The predominant clinical sign was moderate to severe, and sometimes fatal, diarrhea. During the acute stage of the disease, many pigs were also recumbent. Others were ambulatory but uncoordinated. By the time assistance was requested, clinical signs had almost subsided, and although several possible causes were discussed, no further diagnostic assistance was provided.
On February 1, 2000, a second request was made for diagnostic assistance. Another group of approximately 50-lb pigs at the same site was affected with what was believed to be the same clinical problem. The following day, samples were collected from 10 pigs of different pens within the same building. Pigs in each of the 3 buildings at the site were similarly affected, but the group from which samples were collected had most recently developed clinical signs.
A blood sample, nasal swab, rectal swab, and tonsil swab were obtained from each of the 10 pigs. Because of the extensive diarrhea, all pigs were covered with feces and it was noted during sample collection that every nasal swab, and to a lesser extent tonsil swabs, had some level of fecal contamination. Each swab was submerged in 2 ml of Earle's balanced salt solution supplemented with a high concentration of antibiotics in a 13-ϫ 100-mm screw-capped tube. The type and concentration of antibiotics were as previously described for maintaining cultures of porcine alveolar macrophages. 3 All samples were placed on ice and immediately taken to the National Animal Disease Center, Ames, Iowa, for further treatment.
Serum was obtained from each of the blood samples. Swab contents were dispersed into the surrounding 2 ml of transport medium by vigorous agitation. Swabs were discarded, an additional 2 ml of transport medium was added to each tube, and the contents of each tube were filtered through a 450-m filter. Aliquots of serum and of the filtered medium from each swab tube were added to the nutrient medium of each of 4 types of cell cultures, namely, porcine alveolar macrophages, established lines of monkey kidney (MARC-145) and porcine testicle (McClurkin) cells, and fetal porcine kidney cells. In each case, 50 l of sample was added to the nutrient medium (1 ml) of a 2 cm 2 monolayer of the appropriate cell type in a 24-well cell culture plate. Serum was also tested for porcine reproductive and respiratory syndrome virus (PRRSV) by a nested-set polymerase
